This study employs an empirical analysis to investigate the impact of the New Cooperative Medical Scheme (NCMS) on health service utilization in Chinese rural region using the 2000 and 2011 China Health and Nutrition Survey (CHNS) longitudinal survey data and Difference in Difference (DID) analysis method. The major conclusions are as follows. First, individual characteristic factors, enabling factors, health care need factors, and lifestyle factors affect health service utilization, which is consistent with Anderson model. Second, when controlled these factors based on Anderson model, the results indicate that the NCMS did not affect health service utilization (outpatient, inpatient, and health care examination) of individual when ill. Third, to consider the disparity of health care demand and supply, we also employ the analysis utilized the subsamples to take robustness checks. The results indicate that there is no difference statistically in health service utilization between the NCMS enrollment group and the non-enrollment group by age groups (16 -49 aged group and 50 age and over group), income groups (High, Middle and Lowincome groups), and regional groups (East, West and Central Regions). Therefore, it can be said that the NCMS did not improve either health service utilization for patients or preventative health care for rural residents in China.
Introduction
In China, with the implementation of one-child policy, the problem of popula- tion aging is becoming serious, therefore to construct social security system is an important issue for Chinese government. It is expected that public health insurance system as one kind of social security systems can play major role to address the high risk for high health care expenditure among the elderly group when they are ill. Moreover, in China, social security system is segregated by the rural and urban residents based on household registration system ("Hukou system") since 1950s. Because the public health insurance system differ by the rural and urban residents, and to compare with the urban residents, the public health insurance system changed dramatically for the rural resident from the planned economy period to economic transition period (after 1978~until now), therefore this study focuses on the public health insurance system for rural residents.
To review the change of public health insurance in rural China, the Cooperative Medical Scheme (CMS) played a major role in preventing infectious diseases and providing primary health care. It was as a part of the people's commune systems in the planned economy period. However, after 1978, as the people's communes were eliminated and the rural household responsibility system was implemented, CMS enrollment rates decreased dramatically (from 90% in 1981 to merely 5% -10% in the 1990s) (Hsiao, 1984; Liu et al., 1995; Liu, 2004; Wagstaff & Linedelow, 2008; Cheng et al., 2015) . In addition, since the 1990s, the Chinese government enforced the reform of health care market, to move from planned systems to a competitive market. Therefore, total health care expenditures for individuals increased dramatically. As a result, a person with a serious illness risked poverty. In this way, health care inequality resulting from income inequality became a serious problem in China (Ma, 2015) . To address this social problem, in 2003 the Chinese government introduced a new public health insurance scheme in rural regions-the New Cooperative Medical Scheme (NCMS).
Enrollment in NCMS is optional, and it covers all residents within the rural registrations. Although the central and local governments support the NCMS financial foundation, participants have to pay medical insurance premiums. Since insurance funds are insufficient, resulting in lower government repayment accounts, the majority of health care expenditures are paid by the patients themselves. Therefore, it is thought that even if a rural household participates in the NCMS, they may still not access health services when required because they are worried that the cost of obtaining health services could drive the household into poverty. This study employs an empirical analysis to investigate the impact of NCMS on health service utilization for rural residents.
To consider the issue 1 , , Shi et al. (2010) , , Lu et al. (2012) , Li and Zhang (2013) , Lu and Zhang (2013) , Li et 1 Worldwide, there have been numerous empirical studies on the impacts of public health care insurance reform on health services utilization. Notable examples are Currie and Gruber (1996a , 1996b , Decker and Rember (2004) , Currie et al. (2008) , Card et al. (2008) and Finkelstein and McKnight (2008) . In these studies, micro-data based on social experiments by RAND are used to estimate the impacts of Medicare and Medicaid performed in the U.S. For empirical studies on other developing countries, please see Jowett et al. (2004) and Sepehri et al. (2006) for Vietnam, Panopoulu and Velez (2001) , Trujillo et al. (2005) for Columbia, and Gakidou et al. (2006) for Mexico. al. (2014) used cross-section data to investigate the impact of NCMS on health service utilization (i.e., the probability of access to a hospital and health care expenditures when needed). In addition, Wagstaff and Lindelow (2008) , Lei and Lin (2009), Cheng et al. (2015) , Ma (2016) used panel data to address the heterogeneity problem (Appendix Table A1) 2 . However, the estimated results were not consistent among the different measurement methods and datasets, and some problems remain unanswered as follows. First, although DID (difference in difference) analysis is an appropriate method for policy assessment, which is often used in empirical studies, this method is rarely used for this issue in China.
Second, in most previous studies, the analysis period is short-term. For example, the analysis period in Wagstaff and Lindelow (2008) , ), Lei and Lin (2009 ), Shi et al. (2010 , ), Lu et al. (2012 ), Li and Zhang (2013 , Li et al. (2014) , Lei and Lin (2009 ), Cheng et al. (2015 ), Ma (2016 is around the period from 2000 and 2006, therefore the impact of NCMS on health service utilization is not clear in the long-term. Third, it is thought that the demand of health care may differ by individual characteristics. For example, because the health status is worse for the elderly group than for younger and middle-age groups, the demand of health care might be greater for elderly groups than the other age groups.
As described above, although a part of the health service fee may be paid by public health insurance, the patient must pay a set of health service fees by themselves or their household, therefore there may exist a liquidity constraint problem, which causes a disparity of health service utilization by low-, middle-, and high-income groups. Moreover, because the supply of health service differs by region, and the types of disease and life-style differ by regions, there may exist a regional disparity of health services utilization. For example, based on the data in China Statistics Year Book (NBS, 2013 , in 2011 the doctor numbers per thousand populations are 1.60 for the East Region, 1.29 for the Central Region, 1.30 for the West Region in rural China; the beds available per thousand populations are 3.23 for the East Region, 2.83 for the Central Region, and 3.32 for the West Region in rural China. In previous studies, these group disparities are not analyzed.
In this study, using two waves (2000 and 2011) of the China Health and Nutrition Survey (CHNS), we investigate the impact of NCMS on health service utilization: the probability of accessing a hospital (inpatient and outpatient) and the probability of receiving a health examination. This study also uses subsamples to analyze the disparity of NCMS impacts by groups. Because we utilized long-term panel data (from 2000 to 2011), the policy effect can be analyzed in the long-term.
This study is structured as follows: Section 2 introduces public health insurance reform in rural China as the research background. Section 3 is the framework of the empirical analysis, including models and datasets; Section 4 presents estimation results; and Section 5 gives a summary of the conclusions. 2 For the details of survey on the issue, please refer Ma (2015) at page 232-233. (Liu et al., 1995; Wagstaff & Linedelow, 2008; Cheng et al., 2015; Ma, 2015 Ma, , 2016 . In addition, since the 1990s, the Chinese government has been enforcing public hospital management reforms by converting Chinese health service systems from the planned economy system to the market economy system. Along with the reform of public hospital management, the government subsidies to public hospitals were greatly reduced. The public hospitals had to be operated as profitable firms, the public hospitals began to promote the usage of more expensive drugs and health services in order to gain more profits. Thus the out-of-pocket health care costs for patients increased substantially. As a result, there is a possibility that the individuals with a serious illnesses may fall into poverty because not only do these patients have to pay the health care fees by themselves but also they need to pay more for health care which they need. Therefore, the inequality in health care utilization caused by the income gap became a serious social problem. To address the problem, in 2003 the Chinese government introduced a new public health insurance schemethe NCMS, in rural regions.
Research

The Main Features of NCMS
The NCMS covers the whole population with rural registration. 
The Implementation Situation of NCMS
The NCMS has witnessed a rapid expansion in coverage since the government 56.0% for rural residents, whereas it is 31.8% -32.8% for urban residents. Thus, it is thought the liquidity constraint problem is more serious for rural residents than that for urban residents. The low-income patient may not be able to utilize the health service which they need for rural residents.
The government has promoted the implementation of NCMS in rural regions and the coverage of NCMS increased greatly. However, because the out-of pocket payments are still too high for rural residents to afford, it is unlikely that the implementation of NCMS actually improves the health care service utilization for many poorer rural patients. This study employs empirical analysis to explore this problem.
Methodology
Models
It is thought the status before and after NCMS implementation is perhaps different, and there may be unobserved attitudinal differences between the enrollment group and no-enrollment group. To address these problems, the DID method is utilized, it is expressed in Equation (1)
In Equation (1), i denotes individuals; t denotes NCMS survey year (here, 2000, 2011) ; P(y it = 1) indicates the dependent variable (equal to 1 if the individual has gone to the hospital (inpatient or outpatient) when ill or has received a health examination, equal to 0 if not; equal to 1 if the individual has received a health examination in the last year, equal to 0 if not), y i is a continuous but unobservable latent variable; α is a constant, ε it is the usually error term. Treatment is treatment group dummy. Using CHNS panel data, the treatment group and control group are conducted as follows. The control group is the group which has not participated in the NCMS in both 2000 when NCMS has not been implemented and in 2011 when NCMS has been implemented. The treatment group is the group which has not participated to NCMS in 2000, but has participated in the NCMS in 2011. Year is year dummy when NCMS has been implemented (here, 2011year dummy). DID is an interaction of treatment group dummy variable and year dummy variable. X are factors affecting the health care service utilization. γ 1 , γ 2 , γ 3 , γ 4 are estimated coefficients. When γ 3 are positively statistically significant, it indicates that compared with the group who has not participated in the NCMS, the probability of going to hospital (outpatient or inpatient) or the probability of receiving a health examination is higher in the enrollment group.
Data
This study employs two waves (2000 and 2011) of CHNS survey data. CHNS is a First, age, education dummy, and gender dummy are used as an index of "individual characteristic factors". Based on Grossman's health capital model (Grossman, 1972) , it is thought the probability of health service utilization (or seeking the health service) is higher in both the elderly group and higher education group. A gender dummy is used to control the gender gaps in the demand of health care.
Second, in previous studies health insurance, income, health care supply situation are used as an index of "enabling factors". NCMS is a binary dummy. The participants' income is reported as the household income per capita, which divides the total household income by household size. Here, income is composed of agriculture revenue, farming revenue, fruit revenue, non-agricultural revenue, and transfer income. Province dummies are utilized to control the regional disparity of health care supply status.
Third, self-reported health status, a hypertension dummy, and a diabetes dummy are utilized as index of health care demand factors. It is thought that the probability will be higher in the groups with hypertensive or diabetic disease, and in the group who reported their health status to be poor. Ma (2015 Ma ( , 2016 utilized the model to analyze the impact of public health insurance on health service utilization, the analysis period is limited, from 2000 to 2006.
"life-style factors". Living hygiene environment variables are composed of water (drink water in home or out of home), toilet (in home or out home), waste status (whether or not there is waste near the house).
The statistical description of variables is shown in Table 1 . The mean value of variables is different by the NCMS enrollment group and non-enrollment group.
It is indicated that the individual characteristics are different by groups, and this disparity of individual characteristics may influence the participation in the NCMS and health service utilization. These heterogeneity problems should be considered in the empirical study.
Econometric Analysis Results
The Impact of NCMS on Health Service Utilization
To investigate the impact of NCMS on health service utilization, an empirical analysis is employed. To address the heterogeneity problem, the DID method is utilized. The results are summarized in Table 2 . The main findings are as follows.
First, the coefficients of DID items in Estimations 1) (both outpatient and inpatient), 2) (outpatient), 3) (inpatient) are not statistically significant; moreover, the coefficients of DID items in Estimations 4) (health examination) are negatively statistically significant. It is shown that there is no difference of health service utilization (both outpatient and inpatient, outpatient, inpatient) between the NCMS enrollment group and the non-enrollment group, and the probability of inpatient and receiving the health examination are lower for NCMS enrollment group than for the NCMS non-enrollment group. These results indicated that generally, when the heterogeneity problem and group selection bias problems are considered, NCMS did not increase the probability of patients access to hospital (outpatient or inpatient) and health prevention (to receive health examination) after the NCMS system implementation over the long-term (from 2003 to 2011). The results of Estimations (1), (2) and (3) are consistent with Wagstaff et al. (2009 ) and Ma (2015 , 2016 .
However, the results of Estimation (4) (2015, 2016) , whereas it is from 2000 to 2011 in this study. In the prior implementation period of the NCMS, in order to promote the participation to the NCMS for a long time, some local government usually provide one free health examination per year for those who participate in the NCMS but do not utilize any health services in that year. However, along with the increase of participation rate of the NCMS, the free health examination services have reduced.
Second, the condition of receiving free health examination per year is that the individual is healthy and he has not receive the health care survey-either outpatient or inpatient-which cause to the reimbursement account is zero. When the individual's healthy status became worse and has to go to the hospital or the clinic, the probability of receiving free health examination decrease. Third, because the individual who participates the NCMS can receive medical expense reimbursement when he utilized health care service. With the rise of reimbursement account recently, the effort to receive the health examination for early detection of illness may became decreased. Thus, the results using CHNS2000 and CHNS2011 showed the positive effect of the NCMS on receiving health examination recently disappeared. Second, based on the Anderson model, the results showed that the other factors affect health service utilization.
1) Individual characteristic factors affect the probability of health service utilization. For example, the probability of outpatient service utilization is higher in the low-level education (no schooling, primary school) and older groups (70 age and over). The probability of inpatient service utilization is higher for elderly groups (70 age and over) than younger and middle-age groups (age 20 -29, age 30 -39, age 40 -49 groups). The probability of receiving a health examination is greater for the high-level education group (college and over) than low and mid-dle-level education groups (no schooling, primary school, junior high school, and senior high school ) and elderly groups (70 age and over) than younger and middle-age groups (age 20 -29, age 30 -39, age 40 -49, and age 50 -59 groups).
It is though that the health status is worse for the elderly group than for the younger and middle-age group, therefore the probability of outpatient, inpatient and prevention health service utilization is higher for the elderly group. Moreover, because the high-level education group may have more health information and health care consideration, therefore the probability of receiving health examination is greater for the high-level education group than for the low and middle-education level groups. These results are consistent with the Grossman model (Grossman, 1972) which explains the mechanism of the health care investment behavior.
2) Considering health care demand factors, individuals with poor health and chronic diseases (such as hypertension) are more likely to visit a hospital for outpatient care and receive a health examination. However, the influence of health status on inpatient is not statistically significant, it is found that some patients did not take up hospital admission even though they felt their health status was bad. This may be the result of the financial constraint because a large proportion of the inpatient fee has to be paid by the patient him (her) self or their family and they could not pay for it when ill.
3) In the estimated results for enabling factors, except for the effects of the NCMS which are described above, the coefficients of geographic regions are significant in Estimations (1) (2) and (4). These results show that the status of health care supply, which is different by region, affects health service utilization, particularly for outpatient care and preventative health care. The results indicate that the regional disparity on economic development level and financial affairs may affect the health care supply (e.g. numbers of public hospital, private hospital, doctor, nurse, community health care unit, and the distance from the residence to hospital), which causes the regional disparity of health service utilization. It is an important problem which should be addressed by the Chinese government in the future.
4) As pointed out in previous studies, lifestyle factors affect health service utilization behavior: however, the relationship between the frequency of drinking alcohol and the rate of using health care service is not linear. The possibility of inpatient care is higher in the group with a poor hygiene status, such as not having a toilet at home. It is though that the poor hygiene status may contribute to the higher probability of poor health status. The Chinese government should consider how to improve the poor hygiene status to be found in rural regions.
The results shown in Table 2 (a) and Table 2 (b) indicated that individual characteristic factors, health care demand factors, enabling factors, Life-style factors affect the health service utilization , these results are consistent with Andersen and Newman (1973) , and Andersen (1995) . When these factors are controlled, it is clearly that generally the implementation of NCMS did not improve the utilization of health service-including inpatient, outpatient and health ex-amination. However, it is thought that the demand of health service and individual characteristics, health status might differ by age groups; the health care expenditure might differ by household income groups; the health service supply and life-style might differ by regional groups. To consider the disparity by groups, we employ a set of robustness check by using subsample as follows.
Robustness Check
1) The Impact of NCMS on Health Service Utilization by Age Groups
Health care status is different by age groups. For example, morbidity and mobility are higher for the elderly group than for the younger group. Therefore, it can be deduced that health service utilization is different by age group. Using sub-samples, the impact of NCMS on health service utilization is estimated by two groups: the age 16 -49 group and the age 50 and over group. Table 3 shows the results by age groups.
The main findings are as follows. First, the DID items in Estimations (1) (3) and (4) are not statistically significant in the 16 -49 age group and the 50 and over age group. They indicate that there is no difference in health care service utilization (both outpatient and inpatient, inpatient, and health examination) between the NCMS enrollment group and the non-enrollment group. Second, the DID items in Estimation (2) for the 16 -49 aged group is statistically significant in 10% level, but the estimated value is negative, which indicates that compared to the NCMS enrollment group, the probability of inpatient care is higher for the non-enrollment group. This may be due to the group that did not participate in the NCMS joining other health insurance schemes (private medical insurance). Based on these results, it can be said that NCMS did not affect the health service utilization in both the age 16 -49 group and the over 50 age group.
2) The Impact of NCMS on Health Service Utilization by Income Groups
Based on the regulation of NCMS, a part of health care expenditures are paid by the patients themselves, therefore there may be a liquidity constraint problem: the patient could not access health services because they could not pay for it. It is thought the probability of receiving health service may be different by income groups. Using sub-samples, the impact of NCMS on health service utilization is estimated by three income groups: low-income group (first income tertile), middle-level income group (second income tertile), and high-income group (third income tertile). Table 4 shows the results by income group.
The results show that the DID items in Estimations (1) (2) are not statistically significant in the low-income group, middle-and high-income group; The DID items in Estimations (3) (4) are not statistically significant in both the low-income group, and the middle-high income group. These results indicate that even though considering the financial constraints problem by income group, the NCMS did not affect health service utilization.
3) The Impact of NCMS on Health Service Utilization by Regional Groups
Local government operates the NCMS and the central government supports the NCMS funds with subsidies. Because the financial situation differs between local governments the economic development levels are different by regions (for instance, per capita of GDP is higher for the East Region than for the Central and West Regions). Thus, the health service supply and demand may differ by region. To consider these regional disparities, using sub-samples, the impact of NCMS on health service utilization is estimated by three groups: East Region, Central Region and West Region. The results (Table 5) show that the DID items in Estimations (1) (2) are not statistically significant in the East Region, Central
Region and West Region groups; The DID items in Estimations (3) (4) are not statistically significant in both the East Region group, and the Central and West Region groups. These results indicate that even to consider the regional disparities, the NCMS did not affect the utilization of health services.
The results of robustness check indicated that even when to consider the disparity by age group, income group, and regional group, the NCMS did not affect the health service utilization in each group. These results are consistent with the results using the total samples (to see Table 2 (a) and Table 2 (b)).
The main conclusions based on the results including these results of robustness check in the study and the policy implication are summarized in Section 5. Table 4 . 4. Low, middle, and high-income groups are divided by household income first, second and third tertiles. 5. Because the samples is not enough for estimations (3) and (4), the group composed of middle-income group and the high-income group is analyzed as one group. Data source: Calculated based on CHNS 2000 and 2011.
Conclusion
In China, the NCMS was implemented in 2003 and it is expected that this public health insurance policy would mitigate the inequality of health service utilization in rural regions. Does NCMS affect health service utilization for rural residents?
Using the 2000 and 2011 CHNS longitudinal survey data and econometric methods (DID methods), this study conducted an empirical analysis to investigate the impact of NCMS on heath service utilization. The major conclusions are as follows.
First, predisposing factors, enabling factors, health care demand factors, and lifestyle factors affect health care utilization. These results are consistent with Andersen (1995) .
Second, results using DID methods indicate that the NCMS did not affect health service utilization (outpatient and inpatient) of individuals when ill; moreover, the NCMS did not increase the probability of receiving a health examination from a long-term perspective. Why the NCMS did not affect health service utilization even from long-term? The main reasons can be considered as follows. Under the NCMS, patients (mostly inpatients) have to pay the total medical bill first and then apply to the local government for reimbursement. Patients can receive reimbursement (less than 50%) only after the local government checks their application documents. Inpatients usually must pay more than 50% of the total medical expenditures by themselves. In addition, the patients themselves usually pay the entire outpatient fees. It is thought that the high proportion of non-refundable health care charges based on the NCMS might affect health service utilization. However, based on the Urban Basic Employment Health Insurance system (UBEHI) and Urban Basic Resident Health Insurance system (UBRHI) for workers and residents in urban regions, patients only pay 30% of the medical expenditure by themselves as gions through the implementation of the NCMS, the proportions of reimbursement by the government should increase. In the future, Chinese government should pay more for the NCMS in rural regions and establish policies to enforce the integration of the different public health insurance systems.
Moreover, although we focus the group with rural registration to test the effect of the NCMS, it is thought the influence may be different between the migrants (labors with the rural registration who live and work in the urban regions) and the rural residents (the group with the rural registration who live and work in the rural regions). Although the migrant group can participate either NCMS or UBEHI, the enrollment rate of UBEHI is low, for example, they are 13.1% for , 16.9% for 2012 (Cai & Wang 2013 Ma 2015) . When the migrant who participate the NCMS takes the application for medical expense reimbursement, he (she) has to come back to the local rural region, therefore the positive effect of NCMS on utilizing health service which are provided in urban regions may be disappeared by these complex procedures. The detailed empirical study focus on the effect of public health insurance system for the migrant group should be done in the future.
Lastly, it is thought except the public health insurance, the factors of health care supply side (e.g. the distance to the nearest hospital or clinic, the private and public hospital allocation, the government pharmaceutical price system), and factors of individual preference (e.g. risk aversion, time preference) should affect the utilization of health care service. Although we cannot gain more information for these factors from CHNS, these issues also should be discussed.
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